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Intimate Partner Violence (IPV) is a severe public health problem that is internationally recognized due to its magnitude and the consequences associated with the physical, mental and reproductive health of women, including adverse effects on the health of pregnant women and newborns 1 . IPV during pregnancy has been associated with a variety of obstetrical risks, including late prenatal care, self-care deficits, abusive use of tobacco, alcohol and other substances, suicide attempts, depression, posttraumatic stress syndrome, sexually transmitted infections, unwanted pregnancies, pregnancy during adolescence, vulvovaginitis, bleeding, miscarriage, urinary tract infections, in addition to deficits in weight gain during pregnancy and violent deaths during pregnancy [2] [3] [4] [5] [6] [7] [8] . More severe consequences during pregnancy are described, including placenta previa, uterine rupture, hypertensive disorders, and chorioamnionitis, among others [9] [10] [11] [12] [13] . Severe maternal morbidity and IPV are both important disorders affecting maternal health. There is a consensus in recent studies that IPV poses hazards to the
INTRODUCION

METHODS
health of pregnant women. In this context, we ask: Does IPV increase the likelihood of severe maternal morbidity? Some Brazilian and international studies report that the prevalence of psychological, physical and/or sexual violence during pregnancy ranges from 3.2% up to 43.1% 11, 14 . High and varying rates of psychological violence during pregnancy were observed, ranging from 16% to 46.9% 15, 16 , physical violence from 3.6% to 21% 17, 18 and sexual violence from 3% to 9.1% 16, 19 . There are few Brazilian studies addressing IPV among pregnant and postpartum women, but the rates of prevalence of psychological, physical and/or sexual violence range from 6.5% to 20% [16] [17] [18] [19] [20] [21] . Based on the hypothesis that IPV increases the chances that severe maternal morbidity will occur, this study's objectives were to evaluate the effect of intimate partner violence (psychological, physical and/or sexual) during the current pregnancy on the outcome 'severe maternal morbidity' and to analyze the factors associated with injuries: IPV and severe maternal morbidity.
This case-control study was conducted with 447 women cared for in two public maternity centres in the metropolitan region of São Paulo, Brazil from November 2010 to June 2011.
The study was approved by the Institutional Review Boards of the Faculty of Medicine of ABC and Research Ethics Committee of the City Health Department.
Participants
Two groups (cases and controls) were selected for the retrospective investigation of IPV in accordance with the study's objective: 1) pregnant or postpartum women who developed severe maternal morbidity and 2) postpartum women who did not experience any clinical intercurrence during the current pregnancy-postpartum period.
An estimated rate of the prevalence of IPV during pregnancy at 10% was considered to compute the sample size 21 . Hence, in order to detect a minimum difference of 10% in the proportions of the two populations, a sample of 88(n) cases with the outcome 'severe maternal morbidity' was obtained in addition to 264(3n) control cases (no complications), with a level of significance of .05 and a power of .80.
We opted to include all cases of severe maternal morbidity during the study period, which totaled 122 cases, among which there were four deaths.
We opted to include a larger number of women in the sample: 122 cases of severe maternal morbidity, among which there were four deaths. There were nine losses among the 118 eligible women due to hospital discharge, premature self-discharge, or transferences. The final sample was composed of 109 cases and 337 controls. Hence, IPV exposure was assessed in a total of 446 women.
Measures
This study assessed severe maternal morbidity according to the most recent definition provided by the WHO Working Group on Maternal Mortality and Morbidity
22
. The criteria included clinical signs, laboratory tests and clinical management related to conditions more commonly associated with severe obstetrical complications, which define potentially life-threatening conditions (PLTC) during pregnancy, childbirth and postpartum 22, 23 . The criteria proposed are shown in Table 1 . Continue- Table 1 : Criteria to include cases of severe maternal morbidity (SMM) according to the more frequent markers of potentially life-threatening conditions (PLTC)
SMM criteria PLTC Markers
Psychological, physical and/or sexual intimate partner violence during a current pregnancy was defined as interpersonal violence that took place within a relationship with an intimate partner through the intentional use of physical force or power, actual or threatened, of a man against a woman 24 . This variable was investigated according to the severity of the acts committed, based on an instrument standardized by the WHO Multi-country Study on Women's Health and Domestic Violence against Women 25 and validated in Brazil 26 . The cases were screened through daily interviews held in the study's hospitals and selected through a structured script used to analyze the medical files according to the adopted eligibility criteria. The interviews were conducted considering the patient's clinical and psycho-emotional conditions, prior to hospital discharge, in a private and appropriate room, ensuring confidentiality with free and informed consent.
Three study controls were selected, through consecutive sampling, in the same week that each case was identified. The control group included all eligible postpartum women, i.e. all those who did not experience clinical, laboratory or management intercurrences during a current pregnancy-postpartum period; who were admitted to either of the two hospitals during the study's time period; and were available to attend the interviews held under the same conditions adopted for the cases.
Although consecutive sampling does not allow the results to be generalized for the larger population, we chose this procedure because of its applicability in studies conducted in health care services, especially considering the perspective of logistics. The advantages of selecting postpartum women who were rooming-in was also considered because this is a time when they are involved in breastfeeding, newborn care, and visits, and are with companions or under the care of the health staff.
Analytic Methods
The chi-square test and the Fisher's exact test were used to determine the effect of each independent variable (socio-demographic, sexual, reproductive and partnership characteristics) on each type of violence (psychological, physical and sexual). The procedure was then repeated, this time considering severe maternal morbidity as the dependent variable, and the same independent variables were adjusted for each type of violence (psychological, physical and sexual). In this analysis, the variables that obtained values where p<0.250 were selected to compose the multiple logistic regression model 27 . The level of significance was fixed at 5%, and the confidence interval at 95% in all the analyses.
RESULTADOS
The average age among the 446 interviewed women was 26 years old (SD=6.0); 48.9% attended school for 11 or more years, and 43.5% self-reported being AfroBrazilians or of mixed race. The predominant religion was Catholic (48.2%), followed by Evangelical Christian (33.2%); while 79.6% were either married or had lived consensually with a partner for at least two years. Only 36% had a paid job, 20.9% reported being unemployed, while the remaining participants were characterized as homemakers or students.
In regard to reproductive and sexual health, we observed that the median age at which these women initiated sexual life was 16 years old (Min.=11/Max.=27; P25=14; P75=18). Almost half the sample (48.7%) reported the use of some contraceptive method before their current pregnancy; oral hormonal contraceptives were used by 70.3% of the women. Note that 23.3% of the interviewed women reported that their current partner refused to use condoms to prevent pregnancy or sexually transmitted diseases.
A total of 32.1% of the women were experiencing pregnancy or childbirth for the first time. The average number of live births, including the current birth, was 2.1 children (SD=1.4). The prevalence of a history of previous miscarriage was 19.7%. We note that 16 women (3.6% of the sample) were pregnant, and among the 427 participants, whose outcome was the current birth: 34.9% (149) were C-sections and 65.1% (278) were vaginal births, of which 7.2% (20) were forceps deliveries and 25.9% (72) were performed without performing an episiotomy.
The estimated prevalence of psychological, physical and sexual violence during the current pregnancy was 12.6% (n=56), 7.6% (n=34) and 1.6% (n=7), respectively. The estimated prevalence of psychological, physical and/or sexual violence was 12.8% (n=57).
Psychological Violence
A significant association was found between psychological violence and marital status: women with no partners were more likely to be subject to violence (p=0.003). The following variables were included in the multiple logistic model: marital status, religion, number of pregnancies, and number of live births prior to the current pregnancy. The following effects were observed on current psychological violence after each independent variable was adjusted to the level of the remaining variables (Table 2) : Evangelical religion (p=0.042); no partner (p=0.001); one prior pregnancy (p=0.025); and no children (p<0.074), that is, a lower Odds Ratio for psychological violence among those who already had two children (OR=0.1;CI:0-0.6) ( Table 2 ).
*Chi Square Test
Physical Violence
Statistically, significant results were found for the occurrence of physical violence in relation to occupation, marital status, number of prior pregnancies, and the number of live births prior to the current pregnancy, i.e. physical violence was greater among students and women without a fixed job (p=0.021), among women without a partner (p=0.005) and with no children (p=0.018). On the other hand, physical violence was less frequent among primiparas (p=0.020).
The multiple logistic regression model revealed the following effects regarding physical violence (Table 3) : adolescents (younger than 20 years of age) more frequently experienced physical violence than pregnant women from 20 to 29 years old (p=0.016); women without a partner also experienced violence more frequently (p=0.004); women who had at least one previous pregnancy experienced violence more frequently than primiparas (p=0.003); while physical violence was less frequently observed among women who already had children (p<0.042) ( Table 3) .
We note that the differences observed between the simple and multiple regression analyses related to the occurrence of psychological and physical IPV suggest confounding effects associated with the independent variables (socio-demographic, sexual, reproductive and sexual partnership). In the conclusion, however, we considered the results from the multiple logistic regression. Therefore, we observe that the greatest risks for the occurrence of psychological violence during pregnancy were: being an Evangelical Christian, not having a partner, having one prior pregnancy, and having no children. The greatest risks for physical violence include: being younger than 20 years old, not having a partner, having one prior pregnancy and not having children.
Sexual Violence
Sexual violence was not associated with any of the socio-demographic, sexual or reproductive variables and some characteristics of the affective partnership, possibly due to the low number of women reporting this type of violence (1.6%).
Severe Maternal Morbidity
A statistically significant association was found between severe maternal morbidity and the following variables: mother's age (p<0.001), type of childbirth (p<0.001), birth weight (p<0.001), number of live births prior to the current pregnancy (p<0.001), and prior miscarriage (p<0.038).
The multiple regression model was adjusted because, in addition to the variables associated with 'severe maternal morbidity', the following variables were also analysed: mother's education (p=0.067) and duration of relationship (p=0.200). This was because they presented values of p<0.250. The variables that presented effects in this analysis were: being older than 30 years of age (p<0.001); having had a C-section (p<0.001); having less than eleven years of schooling (p=0.037) and not having children (p<0.01), according to the results described in Table 4 . Although low birth weight is a significant risk factor for severe maternal morbidity, it was excluded from the multiple regression analysis because there were few observations (Table 4) . Mother's education
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According to the multiple logistic regression analysis of the variable 'severe maternal morbidity', the variables 'psychological and physical violence' are not statistically significant, even after controlling for each of the explanatory variables (Table 5 ). Table 4 : Multi-Logistic regression model, adjusted odds ratios and corresponding 95% confidence intervals for severe maternal morbidity between pregnant women and mothers, according to variables selected -São Paulo, Brazil -2012
This study is the first investigation addressing IPV among women who experience severe maternal morbidity based on the WHO's new definition concerning the conditions that potentially threaten maternal life 22 . The study's findings help to define the profile of women characterized as educated young adults, Caucasian, married or living in consensual union, homemakers, students or unemployed, who initiated sexual activity around the age of 16, with an average of two children. Self-care deficits were observed in terms of regulating fertility and protection against STDs, taking into consideration that most pregnancies occurred due to the non-use of contraceptive methods and the refusal, on the part of the partner, to use condoms.
Although these women present a high educational level, even higher than what is reported in other Brazilian studies [28] [29] [30] , it is not sufficient for them to ensure financial autonomy; only 36% of them reported holding a paid job. This last figure was below what was reported in Brazilian studies addressing IPV among women [28] [29] [30] .
We note, however, that financial autonomy seems to depend on specific contexts and is conditioned to gender references. The results of the WHO Multi-country Study on Women's Health and Domestic Violence against Women concerning Brazil 31 showed that autonomy among women in rural areas may be seen as a transgression of traditional standards regarding gender, and women are then punished with IPV. In metropolitan areas, paid female work is culturally more acceptable and valued in the composition of family income 31 .
Although comparisons are hindered due to methodological differences (e.g. the instrument used to investigate IPV, the type of studied population, the time when women were approached, the study settings, factors related to the study's country of origin), it is worth seeing how they compare. This study's results reveal that IPV during pregnancy is an important public health problem because almost 13% of the sample reported such an experience.
This result is consistent with recent studies reporting IPV prevalence rates (psychological, physical and/or sexual) during pregnancy between 3% and 57% 14, [32] [33] [34] [35] . The prevalence of psychological violence (12.6%; CI:9.5-15.7) was below that identified in the literature, between 16% and 46.9% 15, 16 . The same was observed in relation to sexual violence (1.6%; CI:0,4-2.8), the rates of which ranged from 3% to 9.1% 16, 19 . The prevalence of physical violence (7.6%; CI:5.1-10.1) is, however, in agreement with the rates (3.6% and 21%) observed in the recent literature 11, 17, 18, 25, 32 . We observed a greater vulnerability to psychological violence, while sexual violence was the least frequent in this population. Among 57 (12.8%) women from the sample who reported IPV during the current pregnancy, 98.2% (56) reported psychological violence. Even though psychological violence does not leave visible signs in the way physical violence does, its consequences on maternal health are relevant 26 , and such acts, committed by partners, are often seen as natural aspects of marital relationships.
The factors associated with IPV during pregnancy from the multiple logistic regression model are compatible with the low autonomy of women in coping with violence: evangelical women (CR = 2,0; CI:1.0-3.8), with no partner (CR = 3.6; CI:1.7-7.7), who became pregnant at least once before the current pregnancy (CR = 3.2; CI:1.2-8.9), have a higher odds of suffering psychological violence. Adolescent pregnant women (CR = 3.3; CI:1.2-8.9), pregnant women with no partner (CR = 3.7; IC:1.5-9.1) or who had a previous pregnancy (CR = 8.3; IC: 2.0-33.5) have more chances of physical violence.
Therefore, the factors associated with the occurrence of IPV during pregnancy identified in this study can be used as risk markers by health professionals, to increase the visibility of the phenomenon of violence in health care services.
The unfavorable characteristics and living conditions of the pregnant women subjected to IPV can be seen from the perspective of gender analysis [36] [37] [38] [39] . When deprived of the autonomy to fully exercise their social functions, such as access to education, paid jobs, health services and other public policies of social support, women in general submit themselves to a hierarchy of male power that is socially and culturally constituted in many societies, and in particular, in countries with low indicators of human and social development 1 . On the other hand, access to social resources and changes in the attitudes of women, so that they no longer tolerate abuse or control from their partners, can favors reduced rates of violence during pregnancy 36, 37 . This study also identified higher probability of developing severe maternal morbidity among women over 30 years of age (CR = 3.7, CI: 2.0-6.9), with incomplete secondary education (CR = 2.4, CI: 1.1-4.8), with a previous history of abortion (CR = 1.7, CI: 0.9-3.2) and whose current delivery was cesarean (CR = 6.3, CI: 3.7-10.9).
These results support a better understanding of the problem from the perspective of maternal health. IPV and severe maternal morbidity are configured as issues of gender and human rights and should be seen as such in the field of public policies concerning health care 25, 38, 40 . Both the events imply that there is a need to implement institutional changes to make IPV more visible, as well as to adopt new practices to improve obstetrical care based on continuously monitoring pregnant and postpartum women who develop potentially life-threatening conditions 1, 25, 35, 38, 40 . Therefore, we propose routine screening for IPV among pregnant women so that victims of violence are included in network care programmers, e.g. through public health, education, social support, security, and legal services, among other measures 1, 25, 40 . The systematic monitoring of severe maternal morbidity through indicators of potentially life-threatening maternal conditions is also suggested as an important strategy to understand their determining factors and to intervene in them in a timely manner. The development of improved care technologies can significantly reduce maternal morbidity 38, [40] [41] [42] . Finally, this study's results support a deeper analysis of the phenomena of IPV and severe maternal morbidity as a priority to qualify the integral health care provided to women.
CONCLUSION
This study identified that IPV does not increase the likelihood of severe maternal morbidity, but it is the first study to propose an analysis about these events. However, the results show that IPV among pregnant women and severe maternal morbidity represent serious reproductive health problems.
Adolescents, unmarried women who had previously become pregnant were more exposed to intimate partner physical and psychological violence, while evangelical women were twice as likely to be exposed to psychological violence.
Women over 30 years of age with less than nine years of schooling undergoing cesarean delivery were more likely to develop severe maternal morbidity.
The conclusion is that both pregnant women exposed to IPV and those who experience severe maternal morbidity presented unfavorable socio-demographic and reproductive conditions that increase their vulnerability to worse health conditions, which in turn, reveal that there is difficulty accessing care and a lack of a qualified approach in the health services.
Further studies to investigate the effects of IPV on maternal health are suggested.
